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What is claimed is: 

1- A cooling plate comprising a groove, which 

becomes a passage of a coolant, inside a body thereof, 

wherein the groove is covered with a lid with 
width larger than the grbove, and the lid is joined to 



the body by friction sti 



• welding, and a weld bead 



formed by the joining arei outside the passage 



2. 



A cooling plate 



comprising grooves of a 
closed passage, which bedome a plurality of independent 
passages of a coolant, irside a body, 

wherein the grioves are covered with lids, 
and the lids are joined :o the body by the friction 
stir welding, and a weld bead formed by the joining are 
outside the passages. 

3. A cooling plate comprising a groove, which 
becomes a passage of a coolant, inside a body, 

wherein the groove is covered with a lid, 

the body by the friction stir 
end of a weld bead formed by 
the body except a joining. 

4. A cooling plate comprising a groove, which 
becomes a passage of a coolant, inside a body, 

wherein the groove is covered with a lid 

the groove, and the lid is 
iction stir welding and fusion 
formed by the joining is 



and the lid is joined to 
welding, and at least an 
the joining is formed in 



having width larger than 
joined to the body by fi 
welding, and a weld bead 
outside the passage . 
5. A cooling plate 



comprising a groove, which 



• 
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becomes a passage of a[ coolant, inside a body, 

wherein one or more fins are provided inside 
the groove, and the groove is covered with a lid having 
width larger than the vbroove, and the lid is joined to 
the body by the friction stir welding, and a weld bead 
formed by the joining isl outside the passage. 

6. A cooling plate comprising a groove, which 
becomes a passage of a ccolant, inside a body, 

wherein the groove is covered with a lid, and 

Dody by friction stir welding, 
and the passage is a passage closed within the body. 

7. A cooling platfe comprising a groove, which 
becomes a passage of a coolant, inside a body, 

wherein the groove is covered with a lid, and 

body by friction stir welding, 
and an air vent is provided in a portion forming the 
passage . 

A cooling plat^ comprising a groove, which 

olant, inside a body, 



the lid is joined to the 



the lid is joined to the 



8 



becomes a passage of a cc 



wherein the grciove is covered with a lid, and 

body by the friction stir 



the lid is joined to the 
welding, and the lid is ; 



and a pin and at least.^n 
joining is out of the jo:. 
9. A cooling plate 



oined by friction stir welding 
owing to insertion of a Rotation tool having a shoulder 

end of a weld bead of the 
ning . 

comprising two or more U 
grooves per one meter wic^e, which become passages of a 
coolant, inside a body, 

J 
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wherein the 
and the lids are join 



grooves are covered with lids, 
d to the body by friction stir 
welding, and the pasd^ges are passages closed within 
the body. 

te comprising a longwise M- 



10 



A cooling pl< 



shaped groove, which 



inside a body that is a 
wherein the g 
the lid is joined to tl 
and the passage is a pa 

11. A sputtering 
wherein a tai 

joined on the cooling p 

12. A manuf acturi 
that has a first groove 



groove, inside a body, 



joined together by fri 
insertion of a rotatio 
pin, joining is perfo 
the joining may becom 
13. A manuf actui::. 

which has a groove, w 
coolant, inside a bod 
the groove, 



omes a passage of a coolant, 



long plate, 
ioove is covered with a lid, and 
€ body by friction stir welding, 
i sage closed within the body, 
arget , 

et material for sputtering is 
late according to claim 1. 
ng method of a cooling plate 
, which becomes a passage of a 
coolant, and a second droove, which has width larger 
than the first groove and receives a lid on the first 

places the lid on the second 
groove, and is joined to the body, 

wherein, while the lid and the body are 
ion stir welding owing to 
tool having a shoulder and a 
ed so that a weld bead formed by 
outside the passage, 
ng method of a cooling plate 
ch becomes a passage of a 
, and in which a lid is joined to 



wherein, while the lid and the body are 



joined by friction stir 
rotation tool which has 



welding owing to insertion of a 
a shoulder and a pin, the 
groove is made to be a left-hand side to a traveling 
direction of joining when the rotation tool rotates to 
the left, the groove is mede to be a right-hand side to 
a traveling direction of joining when the rotation tool 
rotates to the right. 1 

14. A manufacturing Imethod of a cooling plate 
which has a groove, which Ibecomes a passage of a 
coolant, inside a body, arid in which a lid is joined to 
the groove, J 

wherein, while the lid and the body are 
joined by friction stir Jelding owing to insertion of a 

otation tool which has A shoulder and a pin, a center 
of the rotation tool is set in a position which is 
apart from an edge of the groove by a radius of the pin 
or more. J 

15. A manuf acturir g method of a cooling plate 
which has a groove, whic h becomes a passage of a 
coolant, inside a body, and in which a lid is joined to 
the groove, 

wherein, while the lid and the body are 
joined by friction stir Welding owing to insertion of a 
rotation tool which has a shoulder and a pin, a joining 
direction where the rotatlion tool rotates is a direc- 
tion opposite to a rotational direction of the rotation 
tool when the joining direction by the rotation tool 
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passes a curve. 

16. A manufacturing method of a cooling plate 
which has a groove, twhich becomes a passage of a 
coolant, inside a bo^ly, and in which a lid is joined to 
the groove, 

wherein, wtfille the lid and the body are 
joined by friction stir welding, joining becoming a 
folding of the joining is made to be joining by two 
straight lines. 

17. A manufacturing method of a cooling plate 
which has a groove, which becomes a passage of a 
coolant, inside a bod^ , and in which a lid is joined to 
the groove, 

wherein a joining of the body and the lid has 
a projection thicker t lan other sections, and joining 
to the projection is performed by friction stir welding 
owing to insertion and movement of a rotation tool 
having a shoulder and t. pin. 

18. A manufacturing method of a cooling plate 
which has a groove, wh:.ch becomes a passage of a 
coolant, inside a body, and in which a lid covers the 
groove, 

wherein the lid is joined to the body by 
friction stir welding, and 

while the lid and the body are joined by 
friction stir welding, kn air vent is provided in a 
portion forming the passage. 

19. A manufacturing method of a cooling plate 



1 

, Whi 
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ch becomes a passage of a 
dy, and in which a lid covers the 



which has a groove 
coolant, inside a b 
groove, 

wherein thfe lid is joined to the body by 
friction stir welding} and 



while the 1 
friction stir welding 



id and the body are joined by 
owing to insertion of a rotation 
tool which has a shoulder and a pin, at least an end 
portion of the joining is formed out of the joining. 

20. The manufacturing method of a cooling plate 
according to any one/ exclaims 12 to 19, 

wherein, afc-jter tjhe lid and the body are 
partially and temporarily joined by friction stir 
welding owing to insertion of a rotation tool which has 
only a shoulder beforehand, a whole joining is joined 
by friction stir welding. 

21. The manufacturing method of a cooling plate 
according to claim/12, 

after the lid and the body are 
orarily joined by fusion weld or 



wherein, 
partially and temp 



friction stir welcing beforehand, a whole joining is 
joined by friction] stir welding. 

22. The manuf actur|ing method of a cooling plate 

according to claim 12, 

performed in a coolant 
1, and an inert gas, or 



rotation tool with the coolant 




wherein join 
made of any one of wate 

with forcibly cooling a jfdining and an inside of the 



23. The manufacturing method of a cooling plate 
according to claim 12, 

wherein al projection is provided in an 
insertion side of arn joining of the body and the lid 
where the pin is inserted. 

24. The manufacturing method of a cooling plate 
according to claim 12\, 

wherein a surface of a weld bead of the 
joining is concave by fo[pe^sure of the shoulder. 

25. A manufactuWbq rt>fethod of a sputtering target 
that joins a target maj^r^ial for sputtering on a 
cooling plate, 

wherein the cooling plate is manufactured by 
the manufacturing method according to claim 12. 



